The bacterial SMC proteins with antiparallel coiledcoils are homodimers, so that the head domains generated with intermolecular and intramolecular coiledcoils would be identical. This is clearly not the case for the heterodimeric cohesin and condensin -SMC1-SMC3 and SMC2-SMC4, respectively [ 
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Current Biology The lack of continuous intermolecular coiled-coils requires reassessment of models for SMC function. These models depict an ATP-induced conformational change of the head domains which is transduced through the coiled-coil to affect the relative position of bound DNAs (Figure 2A,B) . If the long coiled-coils are to be used as levers, they must be stiff; but the flexibility of Rad50 arms is readily apparent in SFM images, where they are straight, curved or bent. Timeresolved SFM imaging in buffer confirmed the remarkable flexibility of individual coiled-coil arms [2] . EM images of SMC proteins also reveal kinking and bending of the coiled-coils [1,4,9,10] .
How, then, do SMC proteins work to arrange and rearrange chromosomes? There are some clues and some appealing ideas. In yeast cohesin [1] , the head domains interact with either the amino-or carboxy-terminal domain of Scc1, a non-SMC cohesin subunit, so that the coiled-coil arms grasp each other, embracing whatever is within their reach. This led Nasmyth and colleagues [1] to propose that cohesin embraces a chromosome before replication in a proteinaceous loop which is large enough to allow passage of a replication fork (Figure 2A) . Thus, the sister chromatids end up within the arms and are released upon proteolysis of Scc1 [11] . This attractive idea raises important new questions about the regulation of cohesin loading onto chromosomes and the closing of the embrace. A role for the head domains' ATPase activity in these processes is not unlikely.
Condensin is responsible for establishing and maintaining chromosome compaction during mitosis. One intriguing feature of condensin is its ability to introduce topological changes in DNA, described as global writhe [12] . The model for this function depicts condensins acting as torque-generating rods that join and arrange distant DNA sites along a chromosome ( Figure 2B) Models are powerful explanatory tools in molecular biology; however, the SMC proteins provide a case in point where appealing cartoons hindered new interpretation of data. The model for SMC protein structure and function is currently evolving from one of stiff torque wrenches and lever rods to a kinder, gentler one of arms that reach out to hold and embrace chromosomes. The appeal is obvious and an exciting stimulus for new experiments but we must not forget that this too is only a model whose explanatory power will one day wane.
